Four cases of serious cardiac attacks by autochthonous Trypanosoma cruzi infection from the Brazilian Amazon are reported; three of them occurred in micro-epidemic episodes. The manifestations included sudden fever, myalgia, dyspnea and signs of heart failure. Diagnosis was confirmed by specific exams, especially QBC (Quantitative Buffy Coat) and natural xenodiagnosis. Despite treatment with benznidazol, three patients died with serious myocarditis, renal failure and cardiac tamponade. The authors call attention to the emergence of this disease and reveal a previously unknown pathogenicity of T. cruzi strains in this area, added to a non-usual transmission form.
American Trypanosomiasis (Chagas' disease) is an endemic disease of the American continent. Several countries of South America, including Brazil, maintain active control programs for the disease and for limitation of vectorial transmission. In endemic areas of Brazil, Chagas disease presents clinically as chronic cases resulting from past infections, and sporadic acute cases following transmission by transfusion, organ transplantation or immunodeficiency [1] .
Despite the great biodiversity of the Amazon region and the indication that various classes of mammals and triatomine bugs can harbor species of T. cruzi [2] [3] [4] , this region has been an area relatively free of the disease. However, some reports since 1996 in this area have demonstrated signs that it is becoming endemic [5] [6] [7] . The occurrence of family micro-epidemic episodes, probably following oral contamination, and the prevalence of clinical signs of the acute form of Chagas disease have been noted [5, 8, 9] .
In endemic areas in general, acute and serious cases of Chagas disease have shown myocardial involvement in about 80% of the infected individuals. Mortality rates of 2% to 7% are described during an acute crisis and the mortality is higher in children. Fatal cases of myocarditis with disseminated and diffuse foci have been observed. The lesions are directly related to parasite multiplication and the tissue forms of Trypanosoma cruzi within the myocytes, causing disruption and liberation of several kinds of inflammatory mediators. These lesions occur in the contractible myocytes and in the conduction system of the heart [10] .
In the Amazon Region, the mortality rates due to Chagas disease are uncertain, and there have been a growing number of fatal cases since 1996 [5] . However, we have recorded an average of 25 cases in rural and urban areas annually and there has almost invariably been heart involvement [11] .
We describe four cases of serious acute myocarditis, three of them fatal. Two occurred during a microepidemic in October 1999 and one as an isolated case in September 2000. All three patients were undoubtedly infected by T. cruzi in the State of Pará in the Amazon Region. The Ethical Committee of the Evandro Chagas Institute approved this study, and the patients' families agreed (informed consent) in writing to this publication.
Cases
LCF was a 32 year-old male teacher, resident in the municipality of Abaetetuba, State of Pará. On September 2000, the patient noticed sudden and recurrent fever, followed by arthralgias, myalgias and dyspnea. A few days later, his condition worsened and he complained of continuous chest pain spreading towards the left arm. At this time, he was transferred to an Intensive Care Unit (Belém city) with chest pain, and apparently anterior myocardial wall ischemia. Later, however, this diagnosis was not confirmed and pericardial effusion became evident. Clinical examination showed signs of congestive heart failure and an initial ECG showed sinus rhythm, normal QRS axis, and inverted T waves from V1 to V6 (Table 2) . Chest radiography showed cardiomegaly. Echocardiogram indicated left ventricle enlargement and pericardial effusion. After four days in ICU, he required a temporary pacemaker and the diagnosis of acute Chagas' disease was considered based on the registry of several cases of this disease in his municipality at the same time. Blood culture showed intense growth of epimastigote forms of T. cruzi. He received oral benznidazol treatment (two tablets of 100 mg twice a day); however, the patient developed cardiogenic shock and renal failure and died 45 days following the beginning of the symptoms. The family did not allow necropsy.
Cases 2, 3 and 4 occurred as a familiar microepidemic episode, during October 1999, in a village near of Cametá, Pará state, Brazil. This episode involved a father and his two daughters.
RGS, a 50 year-old male farmer, presented with high fever, followed by chills, headache, cough, dyspnea and swelling of the legs. These symptoms occurred simultaneously with the illness of his two daughters. He was admitted to the local hospital, where a leishmaniasis indirect immunofluorescent antibody test (IFAT-IgG anti-leishmania 1/10,240) was positive. The diagnosis of visceral leishmaniasis was made and treatment with intravenous glucantime 13.1 mL/daily was initiated. He remained on this treatment for 13 days. As his symptoms progressed to congestive heart failure, he was transferred to Belém. Two days later, he was admitted to the Intensive Care Unit with cardiac tamponade, hypotension and acute renal failure. He required pericardiocentesis, endotracheal intubation, mechanical ventilation and peritoneal dialysis. He recovered from a cardiac arrest but developed severe ventricular tachycardia and died 40 days after the initial symptoms. The main exams that summarized the diagnosis of Chagas disease are shown in Table 1 .
R.M.S, an 18 year-old female, showed intermittent fever, arthralgias and chills, at the same time as her father. Blood tests for malaria were negative. She developed chest pain, progressive dyspnea and swelling of the legs, and was hospitalized. After 13 days, a leishmaniasis indirect immunofluorescent antibody test (IFAT-IgG anti-leishmania 1/320) was positive and treatment with intravenous glucantime 9.4 mL/daily was introduced. She did not improve with the treatment, so she was transferred to Belém, where severe pericardial effusion was seen on echocardiogram, and the glucantime was discontinued. A diagnosis of Chagas disease was then made, based on the febrile illness, congestive heart failure and serological and epidemiological data. Direct examination of fresh blood, stained thick blood films and QBC were negative. Later, however, natural xenodiagnosis using 40 third or fourth stage T. infestans nymphs from the Chagas disease Laboratory of Evandro Chagas Institute was positive. (Table 1) RMS, a 22 year-old female, presented with the same symptoms as her father and sister. She was admitted to the local hospital with high fever, intense abdominal pain and vomiting. A leishmaniasis indirect immunofluorescent antibody test (IFAT-IgG antileishmania 1/10,240) was positive, and treatment with intravenous glucantime 10.5 mL/daily was initiated. After three days, she developed congestive heart failure, hypotension, renal failure, and was admitted together with her father and sister to the same hospital in Belem. In view of the other case histories of her relatives, she was suspected to have Chagas' disease and the glucantime was discontinued. In addition to the treatment of congestive heart failure, she received Benznidazol (100 mg three times a day). She developed a right bundle branch block on ECG, and cross sectional echocardiography showed a large pericardial effusion ( Table 2 ). She underwent two pericardiocenteses. Nevertheless, her condition worsened and she died of cardiac tamponade after 10 days of hospitalization. In this case, an autopsy was carried out, and myocardial fragments were sampled by routine hematoxylin and eosin staining. An interstitial edema and diffuse inflammatory infiltrate of monocytes were present, with dissociation of cardiac tissue. Rare parasite nests of amastigote forms of T. cruzi were found. Histological sections of these nests were stained with peroxidase containing T cruzi antibodies, and these revealed parasitic antigens located in necrotic foci of myocytes and in intracellular macrophages ( Figure 1 ).
Discussion
Chagas disease in Amazonian Brazil has previously been reported in several family micro-epidemic episodes. Since the first three cases of human autochthonous Chagas' disease described by Shaw et al., in Belém city, state of Pará, 148 cases have been recorded by the Instituto Evandro Chagas, with an average of six cases per family episode. A total of 121 cases were acute, with five deaths; 67 cases out of the 121 were associated with family micro-epidemic episodes; and this fact suggests transmission by the oral route [9] . In our cases 2, 3 and 4, transmission may have occurred by oral route, based on the simultaneity of the onset symptoms. Though, case 1 may have resulted from a vectorial transmission, we did not find a port of entry.
As a rule, the course of disease is benign after specific treatment, in spite of late therapy due to a late diagnosis. However, Chagas disease in the Amazon area has also been described as having a more serious outcome. Viana et al. reported three cases occurring in children of the same family, in the municipality of Sena Madureira, state of Acre, which is part of the Amazon Region. These children developed severe congestive heart failure, and a five-year-old child died after 15 days of disease. Direct blood examination showed a high parasitemia, and amastigoste forms of T. cruzi were seen in the cardiac muscle [12] . In endemic areas, the acute form of Chagas disease exhibits a relatively benign course, with total cessation of symptoms, concomitantly with clearance of parasites, as shown by direct parasitological examination. However, cardiac involvement in children is more serious and the mortality rate is higher (5%) [1] .
In our cases, the mortality rate was unusually high (3 out of 4). Case 1 was long considered as having coronary heart disease; and this contributed to the delay in making a correct diagnosis and commencing the appropriate therapy. The other three cases, within the same family, had the clinical management delayed due to the false positive titers of IFAT-IgG anti-leishmania. The treatment with glucantime probably caused cardiotoxicity in a heart already affected by an intense inflammatory process, leading to a stormy clinical course [13, 14] . The one who survived (case 3) had low titers of anti-leishmania IFAT-IgG, compared with the others, who had exceedingly high titers. Although an unspecific response, this may have induced an intense immunological reaction in cases 2 and 4, consistent with a huge antigenic stimulus. The outcome of these cases is further evidence that the pathogenicity of infection with strains of T. cruzi in the Amazon Region are the result of contamination by the oral route, through which the disease may be more severe than with other modes of transmission.
Camandaroba et al. studied two T. cruzi strains: a Colombian (Biodeme Type III, Z1) and a Peruvian strain (Byodeme Type I, Z2b); he showed that the former was more infectious and pathogenic in mice infected by the gastrointestinal route [15] . We already know that most of the cases that have occurred in the Amazon Region, in micro-epidemic episodes, have of the heart stained with peroxidase containing anti-T. cruzi antibodies purified in rabbits, using as secondary antibody a biotinylated IgG anti-rabbit produced in goats (Vectastain Elite ABC Kit), revealed parasite antigens of amastigote forms of T. cruzi with specific markers, which are partially broken, located at necrosis foci in cardiac myocytes and in intracellular macrophages.
resulted from the ingestion of food contaminated with feces of sylvatic hosts or vectors that harbor T. cruzi strains that are more adapted to the sylvatic cycle, like the Colombian strain. Another important report of cardiac involvement in T. cruzi infection in a non-endemic area occurred in the city of Cayenne, French Guiana. In this city, four acute cases of disease also revealed severe heart failure. Echocardiography showed severe impairment of systolic function and asymptomatic pericardial effusion. One patient died with cardiogenic shock and the other three recovered with treatment [16] .
The authors draw attention to the serious problem of American Trypanosomiasis in the Amazon Region, where the number of human cases is on the rise and the mortality rates are unknown. Despite the reports of the same species of wild triatomine bugs in the Brazilian Amazon [3, 4] , we and other authors have suggested that triatomine domiciliation is not an essential step for the installation of Chagas' disease in this region [6, 9, 17, 18] .
The Brazilian scientific community should be aware of this emergent disease in the Amazon region in order to reinforce preventive measures in its control; these may be distinctly different from those applied in endemic areas in other parts of Brazil. Indeed, Amazonian Chagas' disease might well be regarded as a relatively new clinical entity that should be more studied and added to the list of diseases of modern worldwide concerns for epidemiological surveillance.
